The fusion of deuterons with tritons in the 3 H(d,n) 4 He reaction at NIF produces neutrons with an energy E n of 14 MeV. The precise knowledge of the n + 3 H cross section and in particular the elastic cross section at E n =14 MeV is important for NIF diagnostics. Experimental data at this energy are not accurate. This is demonstrated in Fig. 1 that shows data sets from different measurements. Clearly, the data sets are inconsistent, which makes an evaluation of the cross section based purely on data extremely challenging. A theoretical understanding of n+ 3 H scattering based on first principles calculations is within reach in particular at lower energies, below the 3 H breakup threshold. In Fig. 2 (solid red line), we show an example of ab initio variational calculation using the hyperspherical harmonics (HH) basis expansion. 1 These calculations, performed with a modern nuclear Hamiltonian consisting of an accurate nucleonnucleon potential and a threenucleon interaction, which was developed at LLNL, 2 provide an excellent description of n+ 3 H scattering.
Here at the LLNL, we are developing another ab initio approach to light-ion reactions, applicable to a wider range of processes. The two-cluster version of this approach that combines the ab initio no-core shell model and the resonating group method, called NCSM/RGM, has already proven to be very promising. Unlike earlier ab initio approaches, it allows the ab initio calculation of various nucleon-nucleus scattering processes for systems with A>4, i.e., both on s-and p-shell targets. 3, 4 In Fig. 2 3 He breakup threshold, we have performed our NCSM/RGM calculations within the present two-cluster approximation also at higher energies. As shown in Fig. 4 , we observe a very good description of the data in particular at backward angles. 
Concerning the n+
3 H reaction at E n =14 MeV we are interested in, a very useful experimental data set is that presented in Fig. 5 . The p+ 3 He elastic differential cross section was measured with high accuracy at E p =13.6 MeV. 5 Our NCSM/RGM calculation (solid black line) reproduces the measured cross section very well at angles above 70 degrees. We can now use these data to scale our calculation so that the cross section is also reproduced at angles smaller than 70 degrees. It is sensible to apply the same scaling to our n+ 3 H calculation at E n =14 MeV as the differences between the two calculations are only in the isospin breaking part of the nucleon-nucleon interaction, which is small compared to the isospin invariant strong part of the nucleon-nucleon potential. To verify that the isospin breaking, i.e. in particular the Coulomb interaction, is treated properly in our calculations, we compare our ratio of the p+ 3 He (Fig. 3) to n+ 3 H (Fig. 2) differential cross sections to the same calculated within the HH variational method. Despite the differences in the approaches and the Hamiltonians, the ratios are in a good agreement as seen in Fig. 6 where the HH ratio is shown by the red dashed line and the NCSM/RGM ratio by the blue dashed-dotted line. This gives us confidence that our p+ 3 He to n+ 3 H ratio at 14 MeV (green solid line in Fig.  6 ) is accurate. The same scaling inferred from the p+ 3 He data at 13.6 MeV can then be applied to scale the n+ 3 H differential cross section at 14 MeV with confidence. Both the scaled (dashed red line) and the original NCSM/RGM (solid black line) are shown in Fig. 7 .
Our ab initio based results are further compared to the R-matrix analysis of the experimental data that is the basis of the current ENDF/B-VII evaluation. The R-matrix fit was performed for accurate p- 3 He data in a wide range of energies. The quality of the fit can be seen in Fig. 5 , where the R-matrix analysis differential cross section at 13.6 MeV (green dashed-dotted line) compares extremely well with the experimental points. The R-matrix parameters obtained from the p-3 He analysis were then corrected for Coulomb effects as explained in Ref. 6 and applied to the n+ 3 H reaction. The n+ 3 H results agree quite well with the HH calculations at lower energies as demonstrated in Fig. 2 (dotted green line) . At the energy of our interest, E n =14 MeV, the R-matrix analysis elastic cross section prediction (green dasheddotted line) compares very well with the scaled NCSM/RGM result (red dashed line) as shown in Fig. 7 . The largest discrepancy appears at 180 degrees and is on the order of 10%. As seen from the figure, at most other angles the differences are substantially smaller. These differences are due to differing ways of treating Coulomb and other isospin-breaking effects in the two approaches. Taking a conservative view and adopting the average of the two independent results, using their difference rather than the p- 3 He experimental errors to quantify the uncertainty, we arrive at an n+ 3 H cross section that is accurate with an uncertainty on the order of 5%.
The integrated elastic cross section obtained from the scaled NCSM/RGM and the R-matrix is basically identical, equal to 0.94 barn. 
